The likelihood of exposure to environmental tobacco smoke (ETS) has been shown to vary across sociodemographic characteristics, health behaviors, and the type of smoking restrictions at work. Women may be particularly at risk. The purpose of our study was to assess differences in the likelihood of exposure to ETS at home and at work among an ethnically diverse sample of women age 40 and older in the United States. We used data from the U.S. Women's Determinants Study and restricted the sample to include only nonsmoking women (n 5 2326). Unadjusted and adjusted odds ratios (aOR) for exposure to ETS by sociodemographic characteristics, health risk behaviors, and the type of workplace smoking policy were calculated using logistic regression. Exposure to ETS at home was associated with being American Indian/Alaska Native (aOR 1.5, 95% CI 1.0, 2.6), age 40-44 (aOR 1.6, 95% CI 1.0, 2.6) and 45-54 (aOR 1.8, 95% CI 1.2, 2.6), having eighth grade (aOR 2.1, 95% CI 1.3, 3.6) or high school education (aOR 2.2, 95% CI 1.4, 3.3), inadequate fruit and vegetable consumption (aOR 1.5, 95% CI 1.0, 2.1), and not getting screened for breast cancer (aOR 1.5, 95% CI 1.1, 2.0). Women who did not have regular breast (aOR 1.3, 95% CI 1.9, 1.9) and cervical (aOR 2.0, 95% CI 1.5, 5.3) cancer screening were more likely to be exposed to ETS at work. Exposure to ETS at work was higher among women with some high school education (aOR 2.8, 95% CI 1.5, 5.3) and high school graduates (aOR 3.1, 95% CI 1.9, 5.1) and substantially higher for women who worked where smoking was allowed in some (aOR 15.1, 95% CI 10.2, 22.4) or all (aOR 44.8, 95% CI 19.6, 102.4) work areas. Larger effect sizes were observed for the relationship between selected risk factors and ETS exposure at work than for ETS exposure at home. Among individual risk factors, lower education level was most strongly related to ETS exposure at work. The likelihood of being exposed to ETS at work was highest for women whose workplace smoking policies allowed smoking in some or all work areas. 45 
INTRODUCTION E
N VIRONM ENTAL TOBACCO SMOKE (ETS) has been identified repeatedly by researchers as a health hazard. The association between ETS and health conditions is supported by evidence from numerous epidemiological and experimental studies, including the biological plausibility of causal pathways. [1] [2] [3] [4] The U.S. Environmental Protection Agency (EPA) has classified ETS as a group A carcinogen, a substance known to cause cancer in humans, and estimates that approxi-mately 3000 nonsmokers die each year in the United States from lung cancer caused by ETS exposure. 2 A review of other research has also demonstrated a strong link between ETS exposure and respiratory tract illnesses among children and adults and has shown an association between ETS and the risk of heart disease. 1 Despite the decrease in the prevalence of ETS exposure over the past several decades, ETS still remains a health risk for nonsmokers in the United States. Data from the third National Health and Nutrition Examination Survey (NHANES III) indicated that 37.4% of the adult ($17 years), nonsmoking U.S. population is exposed to ETS at work or at home. 5 Although the intensity and frequency of exposure to ETS may vary according to the setting, evidence suggests that ETS is a health hazard regardless of whether the exposure occurs at home or in the workplace. 6 Although workplace smoking policies have been shown to protect employees from ETS exposure at work, workplaces can vary in the extent of smoking restrictions, and many workplaces allow smoking in some or all work areas. 1,7-9 A survey of more than 100,000 U.S. workers age 15 or older found that only 46% worked for an employer that completely banned smoking from the workplace. 9 The other 54% reported their employers allowed smoking in all work areas (17.0%) or in some areas of the workplace (18.7%) or did not have any smoking policy at all (18.4%).
The type of workplace smoking restriction can have a strong influence on the amount of ETS to which employees are exposed. A study of ETS exposure in Massachusetts worksites found that employees at sites without smoking bans had more exposure to ETS but that exposure decreased with more extensive smoking restrictions. 10 Workplace smoking restrictions are important to health promotion efforts, as they confer health benefits by preventing exposure to ETS among the nonsmoking workforce and also may encourage smoking cessation among current smokers. 1, 7, 11 Previous studies suggest that ETS exposure is related to socioeconomic status (SES), with higher exposure more commonly experienced by people working blue collar jobs or earning lower incomes and among the less educated. 9, 12, 13 Some evidence suggests that ETS exposure may also be higher among racial/ethnic minorities in some areas of the United States, although it is unclear whether ETS exposures differ after accounting for SES. 14 Patterns of health risk behaviors related to ETS, such as poor dietary habits, physical inactivity, and lack of preventive screening, may also attest to the link between SES and exposure to ETS. 12, 13 The current magnitude of exposure to ETS in the United States underscores the importance of understanding both the factors that are related to exposure and the segments of the population that should be targeted by public health efforts to reduce ETS exposure. It is particularly important to understand the magnitude and patterning of ETS exposure in segments of the U.S. population that are not usually adequately represented in national surveys (i.e., women and ethnic minorities). The purpose of this study was to add to our understanding of these issues by assessing the differences in the likelihood of exposure to ETS at home and at work among a racially and ethnically diverse sample of nonsmoking women in the United States. Our aim was to identify risk factors for ETS exposure as well as other characteristics or risk behaviors that would reveal patterns of health risk behaviors, with particular attention to any differences between nationally representative groups of women from different racial/ethnic populations.
MATERIALS AND METHODS
We used data from the U.S. Women's Determinants Study, which used a modified Behavioral Risk Factor Surveillance System (BRFSS) sampling technique. To obtain a nationally representative sample of women from different racial/ethnic backgrounds, phone numbers were selected from zip codes with more than 20% of one of the following groups: African American, American Indian/Alaska Native, Asian American/Pacific Islander, and Hispanic. Only women of these racial/ethnic backgrounds who lived in selected zip codes and met the criterion of being 40 years or older were surveyed. Proportional-tosize sampling was conducted to ensure that the sample had a proportionality similar to that of the total population. Asian/Pacific Islanders were not included in the final sample because of a prohibitively low response rate in this group. White women of the same age group were surveyed using standard BRFSS random-digit dialing techniques.
The survey instrument included questions on exposure to ETS in the home and at work and the extent of smoking restrictions in the workplace, in addition to gathering information on sociodemographics (race, age, education, location of residence, having children living in the house), physical activity, diet, screening practices, and other questions related to risk behaviors and general health. The final questionnaire had 92 questions. Details of the survey instrument are provided in an earlier publication. 16 Our analysis was restricted to include only nonsmoking women (defined as former and never smokers), which resulted in a total sample size of 2326. The analysis of ETS exposure and smoking restrictions at work was further restricted to include only employed women, resulting in a sample size of 1100. We calculated unadjusted odds ratios (OR) and adjusted odds ratios (aOR) for exposure to ETS at home and at work, where each risk factor was adjusted for all sociodemographic variables (race, age, education, location, and having children in the home) using logistic regression. Income was excluded from the final model due to the high proportion of missing cases (16.7%) and its collinearity with educational level. The entire study protocol was reviewed and approved by the Saint Louis University Institutional Review Board.
Brownson et al. 16 examined the reliability of questions on exposure to ETS at work and home for the survey instrument used for the U.S. Women's Determinants Study. The results of the test-retest study indicated that overall reliability was very good for exposure to ETS at work (kappa 5 0.82) and substantial for exposure to ETS at home (kappa 5 0.64). Table 1 presents a description of the distribution of the sample across outcome and risk factor variables. Almost 14% of the nonsmoking women reported being exposed to ETS at home. Among employed women, 19.2% were exposed to ETS at work, and 22% were employed at worksites that allowed smoking in some or all work areas. The women were almost evenly split across the four racial/ethnic groups, and nearly 27% were past the age of retirement (65 or more years old). The proportion of women in the lowest education group, having achieved only an eighth grade or less education, was 13.2%, and nearly 40% of the respondents had an annual income of $20,000 or less. A majority of the respondents were married (58.7%), lived in nonrural areas (60.6%), and had no children living in the home (66.6%).
RESULTS
With regard to risk behaviors, 72.4% of the women did not eat the recommended five or more servings of fruits and vegetables per day, and 35.8% were not engaging in any physical activity. A higher proportion of the women were being screened for breast and cervical cancer, with 72.9% having had a mammogram in the past 2 years and 81.4% having had a Pap smear in the past 3 years.
OR and aOR for ETS exposure at home are presented in Table 2 . We did not find a strong association between race and exposure to ETS at home, and, after adjusting, the risk was significantly higher only for American Indian/Alaska Native women (aOR 1.5, 95% CI 1.0, 2.6). Women who were 40-44 (aOR 1.6, 95% CI 1.0, 2.6) and 45-54 (aOR 1.8, 95% CI 1.2, 2.6) years old were at similarly higher risks of being exposed to ETS at home. An eighth grade or less education level was associated with about twice the risk of home ETS exposure (aOR 2.1, 95% CI 1.3, 3.6), as was having a high school education (aOR 2.2, 95% CI 1.4, 3.3) compared with college graduates. Rural women seemed to have a similarly higher risk of ETS exposure at home, but the effect was only marginal after adjusting (aOR 1.2, 95% CI 0.9, 1.7). Two of the four behavioral risk factors were associated with an increased risk of ETS exposure at home after adjusting for sociodemographic characteristics. The aOR of exposure to ETS at home was 1.5 for women who ate less than five servings of fruits and vegetables per day (95% CI 1.0, 2.1), as well as for women who did not have a mammogram within the past 2 years (95% CI 1.1, 2.0).
The OR and aOR for exposure to ETS at work are also included in Table 2 . The likelihood of being exposed to ETS at work did not differ substantially by race after adjusting, although African American women may have had a marginally higher risk (aOR 1.4, 95% CI 0.9, 2.3). Women in the 40-44-year age range also seemed to have a higher risk of exposure to ETS at work, although the association was only marginally significant (aOR 2.4, 95% CI 0.9, 6.3). A higher likelihood of being exposed to ETS at work was associated with lower education levels for those with some high school (aOR 2.8, 95% CI 1.5, 5.3) and high school graduates (aOR 3.1, 95% CI 1.9, 5.1) and marginally so for those with some college (aOR 1.5, 95% CI 0.9, 2.5). Living in a rural area was also associated with higher exposure to ETS at work (aOR 1.3, 95% CI 0.9, 2.0).
Not being screened regularly for breast and cervical cancer was associated with a higher likelihood of ETS exposure at work. Women who had not had a Pap smear within the past 3 years were twice as likely to experience workplace exposure (aOR 2.0, 95% CI 1.2, 3.1), and women who did not have a mammogram within the past 2 years had a marginally higher risk (aOR 1.3, 95% CI 0.9, 1.9). Women who did not eat the recommended daily serving of five or more fruits and vegetables were also more likely to be exposed to ETS at work (aOR 1.7, 95% CI 1.1, 2.7). Table 3 presents OR and aOR for the risk of exposure to ETS at work by the type of workplace smoking policy. The OR of being exposed to ETS at places of work with a smoking policy that allowed smoking in some areas was 16.1 (95% CI 11.0, 23.5), which did not change substantially after adjusting for race, age, and education (aOR 15.1, 95% CI 10.2, 22.4). Nonsmoking women who worked where smoking was allowed in all areas were at an even higher risk for exposure to ETS (OR 43.5, 95% CI 19.9, 95.1; aOR 44.8, 95% CI 19.6, 102.4).
DISCUSSION
The findings of this study indicate that the exposure to ETS at work and at home among non- smoking women in the United States varies according to sociodemographic and other health risk factors. In general, the data suggest that these risk factors are more strongly associated with ETS at work than at home. Of all the sociodemographic and health behavior variables in our dataset, education had the strongest relationship with exposure to ETS at work. We found the highest risks for ETS exposure at work in nonsmoking women who did not complete high school and who were high school graduates compared with women with postgraduate education. Research in the United States and other countries has described similar rela- tionships between education and other measures of SES with ETS exposure. In New Zealand, a study examining the link between social class and ETS found that nonsmoking adults of low SES were more frequently exposed to ETS and that education was most strongly related to ETS of all the socioeconomic factors they examined. 13 Another study among adult nonsmokers in California found that those with less education had more exposure to ETS at work.
STAMATAKIS ET AL. 48

ENVIRONMENTAL SMOKE RISK AND ETHNICITY 49
14 Additional information on the types of occupations women with lower education levels are more likely to have and the associated ETS exposures for those occupations could further clarify the relationship between education and ETS exposure at work.
Policies that ban smoking at work have been very successful in preventing workplace exposure to ETS. 1, 7, 10, 14 Particular attention should be paid, however, to the extent of the smoking policy, which can range from restricting smoking to designated areas up to complete smoking bans. 8 Previous studies on workplace ETS exposure in Massachusetts and California have indicated that ETS exposure at work was higher for sites with less restrictive smoking policies. 10, 14 Similarly, the findings from our study indicate a dramatically large effect for the relationship between workplace smoking policy and exposure to ETS. The likelihood of being exposed to ETS at work was high when the workplace policy allowed smoking in some areas and even higher for workplaces that allowed smoking in all areas. These findings suggest that although a partial smoking restriction may protect employees more than no restriction, the high likelihood of ETS exposure in workplaces with partial smoking restrictions implies that only complete smoking bans are truly effective in preventing exposure to ETS at work.
The associations we found between risk behaviors (cancer screening, fruit and vegetable consumption, and physical activity) and exposure to ETS at home and work revealed a pattern of unhealthy behaviors. Such patterns of risk behaviors related to ETS exposure have been observed previously in studies in the United States and other countries. 17, 18 A study in Geneva found that nonsmoking women with less healthy eating habits were more likely to be exposed to ETS at work. 17 Another study that examined patterns of health risk behaviors in relation to ETS in Hong Kong, Japan, Sweden, and the United States found that healthy eating and preventive screening practices were lower among nonsmoking women exposed to ETS at home in all four countries. 18 For etiological studies of ETS and health outcomes among U.S. women, it appears crucial to collect and adjust for multiple risk behaviors, or effect estimates may be attenuated.
We did not find a strong relationship between exposure to ETS and race/ethnicity in our data. Nonsmoking African American women were at a similarly higher risk of exposure to ETS at work, but the relationship was marginally significant. Other studies that have found a higher risk of ETS exposure among racial/ethnic minorities examined regional populations 14, 19 (African Americans in rural Missouri, Hispanics in California) rather than nationwide associations, which may be at a level too local to detect variations in racial/ethnic behavioral patterns. Data from the National Health Interview Survey show slightly higher rates of ETS exposure at work among African American women than among white women. 20 The validity of the marginally significant protective effect of Hispanic ethnicity on exposure to ETS at work found in our study should be accepted with some reservation because of previously observed low reliability scores for this ethnic group on the exposure to ETS at work question. 16 This may be the first study that has examined ETS exposure at home and work among a racially and ethnically diverse population of women in the United States. In addition, the reliability of questions of ETS exposure at home and work has been tested and found to be good overall. However, caution in interpreting the results of this analysis is warranted due to some limitations of the dataset. The validity of self-reported data for measuring ETS exposure is unknown, as detailed information on the frequency and concentration of ETS to which respondents reported being exposed at work and home was not collected. Limitations commonly associated with phone surveys also apply, especially if women who are more likely to be exposed to ETS are also less likely to have a telephone at home.
Many public health programs in the United States are categorical, addressing one or two health issues at a time. 21 The results of this study and others suggest that this compartmentalized approach to health promotion may not be optimal. Rather than having separate programs for issues, such as healthy eating, cancer screening, and ETS exposure, our findings suggest the im-portance of addressing multiple risk factors in groups of high-risk women, in particular, women of lower SES.
